Lipids are the building blocks of cellular membranes that function as barriers and in compartmentalization of cellular processes, and recently, as important intracellular signalling molecules. However, unlike proteins, lipids are small hydrophobic molecules that traffic primarily by poorly described nonvesicular routes, which are hypothesized to occur at membrane contact sites (MCSs). MCSs are regions where the endoplasmic reticulum (ER) makes direct physical contact with a partnering organelle, e.g., plasma membrane (PM). The ER portion of ER-PM MCSs is enriched in lipid-synthesizing enzymes, suggesting that lipid synthesis is directed to these sites and implying that MCSs are important for lipid traffic. Yeast is an ideal model to study ER-PM MCSs because of their abundance, with over 1000 contacts per cell, and their conserved nature in all eukaryotes. Uncovering the proteins that constitute MCSs is critical to understanding how lipids traffic is accomplished in cells, and how they act as signaling molecules. We have found that an ER called Scs2p localize to ER-PM MCSs and is important for their formation. We are focused on uncovering the molecular partners of Scs2p. Identification of protein complexes traditionally relies on first resolving purified protein samples by gel electrophoresis, followed by in-gel digestion of protein bands and analysis of peptides by mass spectrometry. This often limits the study to a small subset of proteins. Also, protein complexes are exposed to denaturing or non-physiological conditions during the procedure. To circumvent these problems, we have implemented a large-scale quantitative proteomics technique to extract unbiased and quantified data. We use stable isotope labeling with amino acids in cell culture (SILAC) to incorporate staple isotope nuclei in proteins in an untagged control strain. Equal volumes of tagged culture and untagged, SILAC-labeled culture are mixed together and lysed by grinding in liquid nitrogen. We then carry out an affinity purification procedure to pull down protein complexes. Finally, we precipitate the protein sample, which is ready for analysis by high-performance liquid chromatography/ tandem mass spectrometry. Most importantly, proteins in the control strain are labeled by the heavy isotope and will produce a mass/ charge shift that can be quantified against the unlabeled proteins in the bait strain. Therefore, contaminants, or unspecific binding can be easily eliminated. By using this approach, we have identified several novel proteins that localize to ER-PM MCSs. Here we present a detailed description of our approach.
7. Pour liquid N2 into the pre-chilled mortar and allow it to completely evaporate. Add 2 ml of cells to the mortar in circular motion. Pour some liquid N2 to freeze the cells. Grind the cells until the cells become fine powder. Repeat the process until all the cells are ground. **Do not allow the cells to thaw. Add liquid N2 when necessary** 8. Transfer the powder to an ice-cold beaker and thaw at room temperature. When the edges begin to thaw, add 20 ml of NP-40 buffer with 1/200 PIC. 9. Transfer crude lysate to 40-ml Nalgene tubes. Spin at 39000 xgfor 30 min. 10. While waiting, take 300 μl of Sepharose 2B beads (GE). Wash the beads in 300 μl of NP-40 buffer (1/2,000 PIC) 3 times. Resuspend the beads in 300 μl buffer so that they are in 1:1 slurry. Pre-clearing cell lysate 11. Transfer the supernatant to a new tube and add the Sepharose 2B beads. Incubate on a rotating platform in cold room for 30 min. 12. While waiting, take 300 μl of IgG Sepharose 6 beads (GE). Wash the beads in 300 μl of NP-40 buffer (1/2,000 PIC) 3 times. Resuspend the beads in 300 _l buffer so that they are in 1:1 slurry. 13. Pellet the beads. Transfer the supernatant to a new tube. **Save an aliquot of the cell lysate for Western Blotting later** Binding to IgG sepharose beads 14. Remove the Sepharose 2B beads by centrifuge. Add the IgG beads (previously prepared in 1:1 slurry). Separate the contents into two tubes for more efficient binding. Incubate on a rotating platform in cold room for 2 hr. 15. Spin down the beads. **Save an aliquot of the unbound faction** 16. Wash beads with 10 ml NP-40 buffer (1/2,000 PIC). 17. Wash beads with 3 ml TEV-C buffer (1/2,000 PIC). **Save an aliquot of the beads. This will reflect the efficiency of binding** Eluting from IgG beads by TEV protease cleavage 18. Add 5 μl of AcTEV to 1ml of TEV-C buffer (with 1/2,000 PIC). After mixing, separate the contents into two 1.5 ml Eppendorf tubes for more efficient mixing. Incubate on a rotating platform in cold room overnight. 19. Spin down the beads and transfer the eluate to a fresh 1.5-ml tube. Wash the beads with additional 0.5 ml of TEV-C buffer 20. Combine the elaute in one tube. You should have 1.5 ml of eluate in total. **Save an aliquot of the TEV eluate** Trichloroacetic acid (TCA) precipatation (For mass spectrometry-based analysis, we recommend using EtOH/ acetate precipitation) 21. Adjust aliquots to 25% TCA with 100% TCA. To do this, separate the 1. 
